Cattle are a known reservoir of Shiga toxin-producing Escherichia coli. The prevalence and stability of Shiga toxin and/or Shiga toxin genes among native wild ungulates in Idaho were investigated. The frequency of both Shiga genes and toxin was similar to that reported for Idaho cattle (ϳ19%).
24 h at 37°C. Both fermenter and nonfermenter colonies were transferred to TSB and incubated overnight at 37°C. These enriched subcultures were rescreened by ELISA and PCR. To ensure axenic cultures, isolates were regrown overnight at 37°C in R2 broth (Remel, Lexena, KS), streaked to R2 agar, and incubated overnight at 37°C. Isolates were then grown similarly in LB broth (Becton Dickinson, Franklin Lakes, NJ) and streaked for isolation onto LB agar, yielding axenic isolates (n ϭ 156).
From each of the 11 amplitypes (described below), 10 to 15 randomly chosen colonies were transferred to grid coordinates on LB agar. Colony-lift hybridization studies were done using radioactive DNA probes for stx 1 and stx 2 , constructed as previously described (11), using Stx1a COOH/Stx1a NH (stx 1a ), and Stx2-BGR F/R (stx 2ab ) primer sets ( Table 1) .
The instability of both stx genes (as described previously [14, 19] ) was observed by DNA:DNA hybridization of subcultures. The instability of these genes has both clinical and epidemiological implications, impacting diagnosis and patient care as well as the ability to track STEC outbreaks. For example, only 3/10 (30%) of the subcultured isolates from fecal culture 6155 remained positive for stx 1 . Similarly, only 5/10 (50%) of subcultured isolates from fecal culture 6160 remained positive for stx 2 . Similar hybridization results were obtained with other isolates during subculture.
For isolates exhibiting a loss of hybridizable stx genotype, one hybridization-positive and one hybridization-negative representative were compared by repetitive-element PCR (rep-PCR) (6) . To ensure these variations were not merely due to multiple bacterial strains with similar colony morphology, rep-PCR fingerprinting of each isolate was done. Of the 156 colonies screened, 11 distinct amplitypes were obtained, and all 11 were identified as E. coli (API 20E [bioMerieux, La Balme les Grottes, France]) ( Table 3 ). All subcultured isolates retained identical rep-PCR fingerprints, regardless of stx 1 or stx 2 hybridization, and thus were (nearly) isogenic with their Shiga toxinpositive progenitors.
None of the 11 E. coli amplitypes (Table 3) were serotyped. The cultures were examined for Stx1 or Stx2 toxin by ELISA and for stx 1 and stx 2 genes by hybridization and PCR. Stx1 or Stx2 toxin was detected in 8/11 (72.7%), 2/11 (18.2%) hybridized to both stx 1 and stx 2 , 5/11 (45.5%) hybridized to stx 1 only, and 4/11 (36.3%) hybridized to stx 2 only. These results did not agree with the PCR screening, for which 5/11 (45.5%) amplified both stx 1 and stx 2 , 1/11 (9.1%) contained stx 1 only, and 5/11 (45.5%) contained stx 2 only. The most likely explanation for this apparent discrepancy is the extremely high sensitivity of PCR in cultures where the target was highly unstable. Detection via colony hybridization requires a substantially larger number of target sequences to produce a positive signal. Therefore, those without hybridization signals but that are PCR positive after serial passages were referred to as genetically unstable for the stx gene targets (Table 3) .
Pathogenicity islands, like the locus of enterocyte effacement (26) , greatly enhance the pathogenicity of STEC and are associated with more serious disease (15) . We identified 5/11 (45.5%) of these stx-bearing strains as also containing the eae gene. The enterohemolysin gene (ehx) was detected in 2/11 (18.1%) of the isolates (these same two isolates also carried the eae gene) ( Table 3) . By using sorbitol MacConkey agar, 11/11 (100%) of these isolates were determined to be sorbitol fermenters (i.e., presumptive non-O157 serotypes). Although the strains described here are not known pathogens, the presence of the eae, ehx, and stx genes clearly increases their pathogenic potential (21, 25) .
Our data indicates wild ruminants are significant reservoirs of STEC containing ancillary virulence factors. The STEC frequency demonstrated here among wild ungulates (19.4% overall [22.3% in elk, 15.3% in deer]) is similar to the highest reported among dairy cattle (13) and is considerably higher than the frequency of O157:H7 reported among U.S. deer (7, 9, 24) . Both sorbitol fermentative and nonfermentative E. coli were isolated in this study, and both produced detectable Stx toxin and/or presented detectable stx genes.
The major route of STEC infection in humans and animals is fecal contamination. The presence of large numbers of STEC-colonized cattle in a given area may result in an increased likelihood of other ruminants (including wildlife) being colonized. This is especially important considering that STEC have been shown to survive in fecal material in the environment for more than 20 months (2). Heightened interactions between wild animals and cattle will likely lead to interspecies transfer.
In Idaho, the large numbers of range cattle suggest frequent opportunities for fecal-oral transmission. Neither the rate of transfer of STEC nor the ecology of the genes involved has 
The 129 cultures not shown tested negative for both Shiga toxin and Shiga toxin genes. Toxin in the overnight culture supernatant was detected by ELISA. ϩ, positive; Ϫ, negative.
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on July 31, 2017 by guest http://aem.asm.org/ been established. One hypothesis is that the rate of lateral exchange of these specific toxin genes among E. coli is going to be proportional to the number and frequency of fecal-oral contacts between infected and susceptible animal hosts. Another is that a continued emphasis on strain serology does little to illuminate possible bacterial interactions at the genetic and ecological levels. A report in 2007 from the Idaho Bureau of Laboratories indicated that more than half of all human STEC infections statewide are due to non-O157 serotypes (18) . Our data clearly supports the CDC's 2003 recommendation of using Shiga toxin as the screening criteria for STEC rather than strain-specific serology (5) .
